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Mount Hope River Implementation-based Watershed
Planning and Developed Land BMP Matrix

Executive Summary

The Mount Hope River (CT32680_02) has been listed in th& ©epartment of Energy and
Environment dntegrlad dvater QualityoRepgors 303d list, most recently in 2012, as
impaired for recreation due to periodic high levels of E. coli bacteria (CT DEEP, J0&2).

Eastern Connecticut Conservation Didttindertook a comprehensive investigation of the
watershed in 2013 that included a bacteria track down survey and a watershed review to look for
the most probablsourcesf bacterial contamination detted in the river. While no specific

source was docuemted as a result of this study, potential sources from agricultural, wildlife,
residential, commercial and municipal souraese determinednd recommendkeremedial

actions are outlined in this report.

Introduction

The Mount Hope River (CT326080_02) hadbeen listed in the CDepartment of Energy and
Environment al PIntegtatecWateroQuality Repddt BABdPlist, most recently in
2012,as impaired for recreation due to periodic high levels.afoli bacteria(CT DEEP, 2012)

Data collectedetween 2006 and 2009 by th&EP Water Quality Monitoring and Assessment
Program near the Ashf orWarrevivllé StatianereRouté=8Pine Depar
Ashford, CT indicates that the river does not meet CT Water @&thindard$or recreational

contact. TheMlount Hope River Bacteria Total Maximum Daily Ld&ir DEEP, 2012)

prepared by DEEP indicated the need for a 38% reducti&nanli concentrationg order for

the river to comply vith current water quality standards.

The entire Mount Hope River watershed, includingtthmitary Squaw Hallow Brook

watershed, is upstream of the Willimantic Reservdine reservoiserves as a drinking water
supply to residents and businesses in \Wama and Mansfield, CTPublic Healh Code

regulations restriandustrial or municipal wastewater from being discharged into surface water
upstream of a drinking water supply intakdean water discharges or emergency water
discharges are allowed by petranly. Therefore, any water quality issues in the Mount Hope
River are from indirect or nepoint sources.

TheMount Hope Rivelotal Maximum Daily LoadTMDL) report estimates the watershed
consissk of 75% forest, 10% urban, aB&b agriculturdand usesand 7%of the watershed
consists of surfaceater. “Urbari’ in the TMDL reportrefers tothe estimated measure of
impervious coveassociated with developed lamdthe watershedThis includes roadways,
rooftops, driveways, parking lots onyaother suface that acts asveater infiltration barrier.
Using thegenerallyaccepted impervious cover modiest published by Tom Schueler in 1994
it is predictedvhenimpervious cover in a watershed is less than 10&#it is usuallyindicates
minimally impacted water quality from land runoffHHowever, in2007Roy Schiff and Gaboury
Benoitpublished data from a study of the West Rivelew Haven CT. Their study showed
water quality especially for aquatic life suppodeclinedwhenimpervious areavas dove 5%
More Pecifically, their study showed thatnperviouscover withn 100 metersof a river or



streamwasfound to have the strongestgative correlatiowith water quality(Schiff & Benoit,
2007) The CT DEEP determindtiat the aquatic life use support status of Eagleville Brook in
Mansfield, CT was impaired resulting fraamix of pollutantsconveyed by stormwateA

TMDL for impervious covebased on a maximum of 12% effectivepenvious covewas
developed based ohat study.
http://www.ct.gov/deep/lib/deep/water/tmdl/tmdl_final/eaglevillefinal.pdf

State Route 89 is a majorostlynorth/south roadway in Mansfield and Ashfo@;. In portions

of the watershed, the road runs approximately parallel to the Mount Hope River, crossing over
the rivefs serpentine pathwdgur times. Apattern ofrural developmerdlong this major
thoroughfarancluding village centeris noted alonghis roadwayand portions of the Mount

Hope River State Route 44 intersects with Route 89 in the Warrenville section of town.
Interstate Highway 84 intersects Morey Pond in the headwater region of the watershed.

In thespringof 2013, the Eastern Coacticut Conservation District (ECCD) developed a
monitoring plan to colleatvater samples to be assessedocoli bacteriain the Mount Hope

River and select perennial tributaries in an effort to track down the sources of fecal
contamination in the rive Upon approval of the monitoring plan by DEEP, ECCD collected

water samples at thirteen locations within the Mount Hope River watershed over an eight week
period. The data collected confirmed that the Mount Hope River does not meet the Connecticut
WaterQuality Standards for recreational contact, antkastwo tributaries to the Mount Hope

River contribute to the bacteria load in the river.

ECCDbacteria samplingesults from 2013 indicate thatater samples collected frotine Mount
Hope Riveratthe same location a3E E P’ s s a mearthé Ashfordfiréhbuse continued

to fail to meet CT water quality standards for recreational contact. In addition to several
individual samples exceeding the maximum of 410 cfu/100 ml, the geometriq gessrean)

of the sample set was 265 cfu/100 ml or 110% higher than theaddle 126 cfu/100 ml

geamean of the sample seAdditional sampling sites were carefully selected both above and
below the known impaired sitg the firehouse to characterize bactéseels in the main stem of
the Mount Hope River and to identify potential contributions from tributamnesland uses often
associated with contaminated runoffotential contributions includggricultural activity and
otheranthropogenisourcesThe irformation gained from this studyas been utilized in the
development thiMount Hope River Implementatidmased Watershed Planning and Developed
Land BMP Matrix identifying projects designed to significantly reduce bacteria loading to the
Mount Hope Rive

Possible Bacteria Sources

The outcome of the 2013 water quality investigation indgdtatthe Mount Hope River both

below the first road crossing of Route 89 north of Mansfield Hollow L&ERe320600_1) and

above that road crossing up to the MolRend outlet CT 320600_2 did not meet the

Connecticut Water Quality Standards for recreational contact. The East Branch Mount Hope
River (CT 320603 _1) and Basset BroofCT 320607) also failed to meet water quality

standards in 2013In generalthe data suggest the sourcedemfal contaminatiodetected in the
Mount Hope River at the Ashford Firehous#ginate from multiple nomoint sources including
wildlife, agricultural and domestic animals. Human sources from failed septic systemstor illici
discharges were neither confirmed nor eliminated as a potential contributing Jdw dell

analysis of the water quality data can be fountilif®1D7 NPS Management Mount Hope River
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http://www.ct.gov/deep/lib/deep/water/tmdl/tmdl_final/eaglevillefinal.pdf

Task 1b. Pranstallation Water Quality Monitoring/Aalysis andReporting (ECCD, 2013)
submitted to the CT DEEP on 12/20/2013.

Agricultural Sources

Land use maps produced by the Center for Landuse Education and RéSe&AR) indicate
that approximately 8% of the land use in the MddapeRiver watershed is used for
agricultural purposes. The Mount Hope River TMDL lists agricultural runoff as a potential
source of. coliin the river.

There are several agribusiness Ashford and Mansfield, CT that involve grazing animals,

sameof which are pastured in areas prone to floodiAg. “ wi ndshi el d survey”
properties demonstrated use of exclusionary fencing along river frontage, but in some cases,
narrow riparian buffer areas\ list of some of the Ashford agribusinesseavailable in an

Ashford Grown lbochurethat was produced in the spring of 2011

(http://aginfotlgv.org/agvocate _program/PDFs%20and%20Documents/AshfordGrownVyeb.pdf
and Mansfield Agribusinesses are listed in a Mansfield Grown brophodeced in spring 2012
(http://www.mansfieldct.gov/filestorage/1904/3389/2012_mansfieldgrowh.pdf

Additionally, there are private land owners

who maintain horseand other large grazing
animalson their property, some of which are
within theslopedareas adjacent tahe Mount
Hope River. Improper manure management
can be a significant source of fecal and nutrient
contamination in the river.

ECCD staff requested a list of hosse

registered witithe Ashfordand Mansfield
Assessa® offices. The Town of Ashford had

a comprehenserlist. Mansfield did notThis
inventory was supplemented by field data
obtained during field reconnaissance warkl
information obtained by thashford Grown
andMansfield Growrbrochures Using

Google Earth mapping tools, the general areas
where lage grazing animalare known to exist
wereplotted to a mapf Ashford This

included horses, cattle, llamas, pigs, and sheep
as well asmallflocks of chickensGrazing
animal reports in Mansfield were minimal and
mostly not within themost criticalareas of

go et 473013 425553603 £42.53 V) ciev E05H"~cueat U3 concernfor the Mount Hope Riverso no map
Distribution of grazing animals, Ashford, €T was createdbr the Mansfield part of the
watershed.




In 2006 DEEP and U.S. Department of Agriculture Natural Resources Conservation Service
(NRCS) partnered in a stream bank stabilization project orofiite Farm to restore 1000 feet

of the Mt. Hope River. The project included the installation of fencing to exclude the cattle from
the dreanbank, installation of fortified stream crossing areas to allow the cattle to cross to
pastures located on botldes of the river flood plain, replanting the riparian buffer along the
stream with suitable trees and soil bioengineering and geomorphology techniques to protect the
banks. This project resulted in a deeper and narrower stream channel more suitaivie fismat

and invertebrates (CT DEEP, 2006). The riparian vegetatioteplas part of this project has

not yet fully grown in

Recommendationdor agricultural sources of E. coli:

The Ashford Agriculture Commission and Mansfield Agriculture Committeepoperation

with the local Conservation Commissions and other partners, should develop an education and
outreach program regarding animal waste Best Management Pra@&ioebures can be

distributed in public locations including town buildings andaldc f ar me rGosd Hotser k et s .
Keeping: Best Management Practices Manual for Protecting the Envirormasnroduced by

the Horse Environmental Awareness Program (HEAP) in 2011 and is a good example of material
to use for this outreach.

If not alreadyin place,eligible agricultural producers should work with the CT Department of
Agriculture and the U.S. Department of Agriculture Natural Resources Conservation Service
(NRCS)to developComprehensive Nutrient Management Plaorgheir farming activitis.

These plans should focus on ensuring that there are sufficient stream buffers, that fencing exists
to restrict accedsy livestock includinghorsego streams and wetlands, and that animal waste
handling,storagedisposal, and other appropriate Bestidgement Practices (BMPs) are in

place.

Smaller farms or individual horse owners may nogligible for NRCS programget may still
have a considerable impact on water quality in the Mount Hope River watershedmdyey
need an alternate source afdncialsupportor consulting service® developa ManurePlanand
to implement Best Management Practices on their fafimsre are several resources including
the UCONN Extension System aB€CDthat can provide Best Management Practice
informationand ecommendationsn a site by site basis.

Residential Sources

There are no urbanized locatipas defined by the U.S. Census Buresithin the Mount Hope
River watershed. Herefore, he towrs arenot currentlyincluded inan MS4 area anarenot
requred to comply with the General Permit for the Discharge of Stormwater from Small
Municipal Storm Sewer Systems (MS4 permit) issued by the CT EE®EEP, 2012)

Stormwater Runoff from Residential Properties

In 2006, the Ceter for Landuse Education and Research (CLEAR) conducted a statewide review
of land cover change in Connecticut. They also reviewed the land cover conditions within a 300



2006 Center for Landuse
Education and Research
(CLEAR) 300 foot riparian
corridor analysis, Ashford, CT
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2006 Riparian Corridor Map, Ashford, CT from the Center for Landuse Education and Research



foot wide riparian corridor along rivers and streams. The mapegprithouspage shows the
outcomes of this analysis in Ashford, CT. Areas in red indicate impervious cover associated
with developed land. Areas in yellow indicate turf and grass, which is associated with residential
developmenttheschool and parks. Eharea in the black oval below indicates where a higher
concentration of impervious cover and residential lawns are located along the river. In that area,
Route 89 runs roughly parallel to the Mount Hope River.

Stormwater runoff from residential propesican carry a variety of pollutants including pet
waste, lawn fertilizersherbiagdesandorganic material (leavegrass clippings and floatable
debris.

Recommendations for residential sources décal bacteriaE. coli:
Streamside Vegetated Buffers

Promote streamside vegetated buffers through an education and outreach campaign directed at
land use officials as well as residential property and business owners to demonstrate the
ecological and economic value of nativeeanside vegetation. This sspecially important

where flood plain vegetation has been identified as a Natural Diversity Data Base area for
species that are Endangered, Threatened or of Special Concern in Connecticut, or listed as a
Critical Habitat.

Low Impact Development and Green Infrastructure

Promote the installation of “green infrastruc
education and outreach campaign. Green infrastructure includes rain gardens, rain barrels,
pervious pavers and other techniques designed tmweestormwater runoffGreen infrastructure
reduces storm water runoff and increases infiltratirainwater after a storm. This helps to
recharge ground water and uses nature to filter contaminantstisomwater runoff.

On-site Waste Water Disposabystems

Mount Hope River Bacteria Total Maximum Daily Load Report and Mount Hope River
Watershed Watershdgased Plan of Conservation: Phase 1A (Burchsted, 2007) both cite failed
septic systems as a potential source of water quality degradation. Easteetticut

Conservation District staff requested a list of addresses where property owners were issued a
septic tank repair permit by the Eastern Highlands Health District between August 2009 and
November 2013. This list only includes locations whenegssvere reported to the health

district and does not imply that all failing systems during this time period were included. These
addresses were plotted using Google Earth mapping tools and reviewed for any evidence of
clustering.

The largest clust of repair permits wassued around Lake Chafee in Ashford. According to
the Town of Ashford 2005 Plan of Conservation and Development (Committee, 2005), the
densely populated community around Lake Chaff



Envirormental Protection (DEEP) to mitigate water quality problems created by residential

septic systems in the area. The order is currently in abeyance untietfeotte mitigation
measure can be found.” Resul t s eddke @haffeeer qu al
outlet to Chaffee Brook did not indicate Lake Chaffee as a significant source of bacteria loading

to the Mount Hope River in 2013.

During field reconnaissance, a small shed resembling an outhouse was noted on private land at
the confluencef a small unnamed stream and the East Branch Mount Hope River. This was
reported by ECCD staff to the Eastern Highlands Health Department as a possible health code
violation.

Recommendations for Onsite Waste Water Disposal Systems:

Ashford, Union ad Mansfield, CT, in partnership with the Eastern Highlands Health District
(EHHD) and other partners, should initiate an education and outreach program focused on proper
septic tank management. Outreach should also include information on fixtures aadcaspl

that conserve water to reduce the hydraulic load in the soils associated with the leach fields.

The Town of Ashford and the Eastern Highlands Health District should continue to focus on
water quality issues in the Lake Chaffee watershed, evenéfd n’ t contr i bute to
issues in the Mount Hope River.

Ashford, Union and Mansfield, CT working together with the Eastern Highlands Health District
and other partners, should establish a program to ensure that existing septic systemsrre prope
operated and maintained, and create an inventory of existing septic systems through mandatory
inspections. Inspections help encourage proper maintenance and identify failed-atashdald
systems. Policies that govern the eventual replacement -ataatlard systems within a

reasonable timeframe can be adopted.

For property owners along rivers where Department of Public Health minimum setback
requirements cannot be met due to narrow lot sizes, alternate treatment systems may be required.
The CT DEFP Subsurface Disposal and Agriculture Program, Water Permitting and

Enforcement Division must be involved in the planning and permitting of such systems.

Ashford, Union and Mansfield should continue to participate in the Housing Rehabilitation
Revolving Loan Program through the Connecticut Small Cities Grant Program to be able to
assist income eligible citizens with funding assistance to replace or repair obsolete, older and
failing systems.

Commercial Properties
Brialee Campground
Brialee Campgroundis locatedat 174 Laurel LanéAshford, CT. It is a campground with 260

camping sites Approximatelysixty of the camp sites are for seasonal campers with full sewer
hookups included. Most of the additional sites provide hoefarpgrey water disposailnly.



Tensites are without any hookupsailable. Sewage disposal stations are located at both
entrances to the campground.

The @ampground includes a centrally locatstieam fegpond. The pond has waterfront camp
sites, a bathing beach with a swinagidrm and a separate pet beach further down sfdre.
outflow from the pond drains to an unnamed stream that flows into the Mount Hope Rieer.
Eastern Highlands Health District collects water samples aatimpgroundwim beach weekly
during the bthing season to test for fecal contamination as indicated by the Iekzetoh
bacteria ECCD has reviewed the data collected ftbe2005— 2013 seas@and noted that
during seven of the previous nine years, the beach experjexidedst once paseasonk. coli
levels that exceed the State of Connecticut Beach Bathing Water Standards

Recommendatiors for Lake Briallee Campground:
ECCD recommends that the owners of Brialeen@gound invest in gtormwater management

reviewto identify existingstormwater patterns, and to make management recommendations to
improve lake water quality

Perry Hill Estates

Perry Hill Estates is a commercial rental
property consisting of six muitiwelling
units built in 1970.Pets argermittedat
this complex The access road to the
apartments crosses Basset Brook, a first
order headwater stream that drains into
the Mount Hope River. Both side$ the
access roadrelined with bituminous
asphalt curbing. Basset Brook flows
under the access road througheanent
culvert approximately 4 feet in diameter.
The west side of the access road may
have buried utilities in the right of way
area.

Perry Hill Estate

b R jeaids
s image courtesy of Bing Maps

This apartmentomplex was constructed prior to the enactmént
the ConnecticuDepartment oPublicHealth Code 1943-B32,
Sanitation of Watershedghich requirestorm water drain pipes,
except for crossing culverts, to termina@® feet from the river
unless such termination is ingatical and the design of
stormwater drainage facilities shall be such as to minira@e
erosion and maximize absorption of pollutants by the soil.

During our field investigationt was determined that a stonrater
drain at the entrance to the complex terminated directly into thg
culvertconveyingthe brook. A second storm drain loahta the

parking area for the complex also drained directly into Basset | Storm drain near entrance at
Perry Hill Road
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Brook within the culvert. Two additionalstorm drains located abowéthe culvert drained
directlyinto to the brookbelow.

Arrow points to storm drain in upper Curbing along Perry Hill Estates entrance
parking area directsstormwater to storm drains.

Storm drain outlets discharge directly into Storm drainglischarge directly to the
Basset Brook cudvt culvert for Basset Brook.

Records obtaineftom the Town of Ashford Building Departmenindicate that thensite

wastewater disposal systeffos the complex are under jurisdiction of the CT DEEP. ti@n
westside of the complex, the leach fields for at least two of the buildings are situated in a tiered
manner alongheslopeon the rear side of the building¥he slope drains towards a wetland
complex behind the buildings. Basset Brook drains through that wetlands complex. Data
obtained from CT DEEP indaks elevated levels of totaitnogen had been measured in the
grourdwater testvells for these systems. Theverenoindications of elevated total coliform
bacteria in the undvater test wells or reports of sewage breakouts from the septic system
leach fields. Gardner and Peterson Associates LLC have been contrabegihéf of the

property ownersPerry Ridge Investments, LL& evaluate thergundvater quality and make
remedial recommendations. Sanitarian Engineer Ramona Goode of the CT DEEP Subsurface
Disposal and Agriculture Program in the Water Permitting arfdrEement Division reports
through email correspondence that tbmediallecommendations presented by Gardner and
Peterson are under technical review by her department at the this time.
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Recommaendations for Perry Hill Estates
Pet waste management

Developand enforce a pet waste cleanup policy. Install and manage pet waste disposal bag
dispensers to encaage compliance with the policy.

Access Road

Retrofitthe stormwater conveyance system along the access road to be in compliance with
Connecticut Departemt of PublicHealth Code 1943-B32. If stormwater infiltration systems
are considered for stormwater managemeéreck with DEEP Subsurface Disposal and
Agriculture Program to verify that@mwater infiltrationnear the apartment buildingsll not
interfere withthe groundwater hydraulics andgativelyimpact the proper functioning of the
onsite wastewater disposal syste@ontactCall Before You @ to determine if buried utilities
are a concern along the access road.

Perry Hill Estates Subsurface Wastewater Treatment §stem

Thepropertyowners or their designated contractor shaadtinue to monitor undvater

quality in the test wells downstream of the leach fields and carefully review leach fields for signs
of surface breakostabove the wetlaredbehind the complexRemediatioractivities, once

approved by CT DEERBhould be implemented.

Route 44/Route 89 Commercial Area

Warrenville is located at the intersection of Route 44 and Route 89 and
is considered the main center of the Town of Ashfdrde Ashford

Town Hall, library, senior center and fire department are located in this
area zoned as a Special Planning Area in the Ashford Plan of
Conservation and Development. Commercial development includes a
gas station/convenience store. There @ tavo places of worship
located in Warrenville. The area also includes a sand and gravel

quarry.

Recommendations for the Warrenville Special Planning Area
Ashford Town Hall Rain Garden

Stormwater from the lower parking lot of the Ashford Town Hall idected in a conveyance

system which outlets less than 100 feet from the Mount Hope River. The existing vegetation
between this storm water outfall and the river is mostly herbaceous plants that are mowed each
fall as a means to control the establishnoémhvasive vegetation. Due to the proximity of this
stormwater outfall to the rear entrance of the Ashford Town Hall, this location would serve as an
ideal location for a demonstration rain garden with educational signage.

Riparian Buffer Demonstration Project Adjacent to the Ashford Town Hall

The Town of Ashford does not ovthe strip of land between the municipal property where the

town hall is |l ocated and the Mount Hope River
easement to allow access to theerivThe land contains mature trees immediately along the

river, but limited woody understory vegetation due to seasonal mowing conducted by town staff.

12



If permission is granted by the landowner, replacement of the herbaceous vegetation with native
woodyunderstory vegetation suitable for a riparian flood zone is recommended. This will help
to reduce introduction of invasive species, stabilize titeasbank, reduce erosion and provide
natural filtration of storm water runoff as well as provide wildligbitat for special concern

species including wood turtles. As a demonstration project with signage, this project would
serve to educate residents of Ashfadpecially thosthat have land with river frontagabout

the importance of native riparian véggon as a natural water filtration system.

Gas station/convenience store

The sale of fuel is a regulated activity in the State of Connecticut. The owners of the gas station
are required to abide by all state and local regulations to prevectdritemiration bothground

and surface water resourcesdditionally, parking lot good housekeeping, including
sidewalk/driveway sweeping to collect excess salt or sand from winter weather treatments and
cleaning/inspecting storm drains will prevent contaminatedff from the parking area from
potentially draining into the Route 44 storm drainage system.

Church/commercial parking areas

Look for opportunities to retrofit roof and parking lot drainage to spread out, slow dodn,
infiltrate stormwater runoff. Rdine parking lot good housekeeping is also recommended.

Wildlife Sources

The rural condition of the Mount Hope River watershed is best described by its land Tower.
Mount Hope River watershed arnsgpredominantly undeveloped land. The Center for uaed
Education andResearct2006 estimate of land cover indicatkat78% of the watershed is
forested Another 8% of the watershed is agricultural la@dntributing to the Mount Hope
River is he Squaw Hallow Brookvatershed This watershedireawas etimated to be 77%
forestedwith 7% of the land in agricultural use

In a study of 30east developed atersheds in Connecticut, Bebbington Brook, Gardner Brook

and Knowlton Brookn Ashfordwere selectetb be included in the studellucci, 2009) The

East Branch Mount Hope River was also considered for inclusion in the study, but was excluded
due to poor accesd he largeblocks offorestedandand agricultural fieldshat predominate the
watershed provide habitat to ade array of

mammals, birdswaterfowland other warm

blooded species thatea naturalsource of.

coli bacteria in their fecal material.

Beaver dams and other indicators of beaver
activity are a common sight on the Mount Hope
River andits tributaries. During field
reconnaissance, multiple beaver dams were
documented both upstream and downstream of
monitoring locations, although no actual beaver
sightings were reported. Beaver are a normal
component of the natural landscape. However,
if beaver dara cause flooding that impacts the
Beaver Dam, Ashford, CT hydraulic capacity of the soils near ansite
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wastewater treatment system or leach fieldjatild beimportant to manage the situation to
prevent failure of the system.

Limited data is available regi#ing otherwildlif e population densitiesThe most recently
acquired statistics for deer population densities winter 2013/14vereobtainedfor Zone 4a,
which includes the towns @&llington, Stafford, Somers, Tolland, Union and Willington.
Ashford and Mansfield areohlocated in Zone 4a, bthe towns sharboundarylines with

several towns withithis region. This study indicated a deer population density averaging 28
deer per square mile (email correspondence from Howard Kilpatrick, CT DEEP Wildlife
Division). Mr. Kilpatrick further stated that deer densities average 28 deeunegmile, there

will be pockets withm that area with much higher (ntwinted lands) and much lower (large,
heavily hunted lands like the state forests) deer densities

Recommendatiors for wildlife sources ofE. coli:

When land is purchased or set aside as open space, consider the hegathahtingand

trappingon the property as a wildlife management tool. Open space land without a wildlife
management plan that includes regulateating can become subjected to severe deer browse
resulting indecreasetiabitat value of the land for other species. Not only do deer feces contain
E. colibacteria, but it also can be a vector for the dispersal of seeds of various invasive species

Eduate property owners in flood prone areas on the importance of reporting beaver activity that
may impact the functioning of their eite wastewater disposal systemthe Eastern Highlands
Health District If floodingof the system is a concern, CT DEE®\des the following
recommendations:

1 During the regulated trapping season (Decembévidrch 31),thelandownercan
contact a volunteer beaver trapper or hire a licensed Nuisance Wildlife Control Operator
(NWCO), who has been approved by DEEP to proaghastance with beaver nuisance
problems. No additional permits are required from DEEP.

9 Outside of the regulated trapping season (ApfiNbvember 3Q)any landowner or
municipalitywhichis experiencing beaver problems should contact the DEEP, Wildlif
Division at 860424-3011 regarding a special permit to trap beaver. The Wildlife
Division may issue authorizations to trap beaver if damage threatens public health and
safety (ex. road flooding, well inundation, and septic leach field flooding), cdasesge
to agricultural crops or livestock or qualifies as severe property damage. Landowners
who feel that they qualify for a special out of season permit should call the Wildlife
Division regarding an application and a list of volunteers and licenseparoes that can
conduct trapping activities.

The DEEP also maintains a listing of persons who install Water Level Control devices as a non
lethal method of mitigating damage caused by beaver.

Municipal Pro perties
Mount Hope Park, Mansfield i Complete Trail Maintenance along the Mount Hope River

A portion of the hiking trail directly along the Mount Hope River at Mount Hope Park has been
undercut by streambank erosion. The surface of the trail is compacted with no vegetation. The
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trail should be moved awdrom the unstable area, atite unstable area should be planted with
suitable native vegetation to stabilize the streambank.

Mount Hope Park, Mansfield - Install Pet Waste Disposal
Bag Dispenser

Mount Hope Park in Mansfield is3b acre park with hiking
trails and river access along the Mount Hope River. There is
signage regarding a town ordinance requiring hikers with
dogs to clean up pet waste, and a trash can, but there are no
pet waste bags available to facilitate this requirement.

Ashford Park, Ashford T Install Pet Waste Disposal Bag Dispenser

AshfordPark is located along the Mount Hope River. It includes
several improved ball fields and a loop trail that includes a section
along the Mount Hope River. There are signs posted regarding a
town adinance requiring hikers with dogs to clean up pet waste, but
there are no pet waste bags available to facilitate this requirement.

Pompey Hollow Park near the Ashford Senior Center Compleix
Install Pet Waste Disposal Bag Dispenser

A portion of Pompey Hobw Park is located on land adjacent to the
Mount Hope River. The land includes a hiking trail along the river.
There is signhage regarding a town ordinance requiring hikers with
dogs to clean up pet waste, but there are no pet waste bags available
to fadlitate this requirement.

Ashford School

Ashford School is located on the east side of Route 89 and the west side of Bucks\Brook.
portion of theschool property drains to BuslBrook and the remainder towardsiarsh

complex associated with the Mounbpt River on the west sidé Route 89 The school

facilities, including the buildings, sidewalks and parking areas make up a significant amount of
impervious cover. The Town should investigate waysrtidrofit stormwaer drainage on this
propertyinaras t hat won’'t -sitewastewhterdigosal systédm. t he on

Ashford Volunteer Fire Department Warrenville Station

The Ashford Volunteer Fire Department Warrenville
Station parking area was designed to sheet flow to a
grassy swale. This practi@llows for the infiltration of
stormwater runoff before it reaches the river. Parking lot
maintenance, including annual sweepistgpuld be
practiced to prevent the accumulation of sand along the
parking lot edgeSandaccumulation can become
vegetatedvith undesired weeds and then act as a berm
Ashford Volunteer Fire Department that may concentrate the flow dbemwater.

Warrenville Station parking area drainage | Concentratedtormwater flows can cause erosion during
heavy precipitation events or during winter snow melt.
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StateRoads and Interstate Highways

Existing road netwdks, including State Routes 89, 444 and 190 provide travel routes through

the Mount Hope River watershedpproximately 0.7 mils of InterstateHighway84 intersect

the watersheth the sensitivédviorey Pond headwater regiohlso significant is the appximate

17 miles of Route 89 that runs adjacent to the river in many areas and crosses the river in four
locations. Historically, road networks were built following river valleys where the land was
typically flatter. Road beds can seriously impslwdllov groundvater flow and channelize
stormwater runoff to high volume discharge pipes/andnder roactulverts. Winter road
treatments including salt and sand also Haghimpacton water quality.While notnecessarily

a significant source of bacteri@ntamination, stormwater runoff from road systems can carry
high amounts of other ngpoint source pollutants including hydrocarbons, toxic mesallés
sedimentand thermal pollutiomo the river. Roadways and othempervious cover associated

with development closer to rivers and streams may more significantly impact water quality than
development furthemway from rivergSchiff & Benoit, 2007)

A December 2010 Special Report by the Casfifate of Ecosystem Studiestlines ten

methods to improveoad salt aplcation efficiency(Kelly, Findlay, Schlesinger, Menking, &
Chatrchyan, 2010)Not only do the recommendations in this study provide for the most efficient
use of road salt for envinonental purposes, but also highlight the cost/benefit analysis of salt
application efficiency. Unintended side effects of road salt include higher levsd#iohs in
drinking water, infrastructure damage from the corrosive effects of salt on comudete

steelwork, and aquatic habitat quality degradation.

Road salt, when infiltrated into the ground asosmswater management practice, can increase
thesodium and lalorideion concentratios in goundvater. Goundvater is thedominant source

of river bagflow during dry periodsMost inland aquatic organisms aret @dapted to the
increases in chloridensthat have beemeasured in surface water near areas treated with road
salt. At a March 2014 conferen@ Road Salt Use in Connecticut: Balancinge®g and Water
Quiality Statewidesponsored by the Center for Landuse Education and Research (CLEAR),
many of the presenters showed evidencethieathloride ion concentration inrgundvater has
been increasing/here salt is used for winter road deicifrgthese same areas where river water
conductivity was monitored during n@ainy periods, increases in conductivity in the rivers was
noted. Long term impacts to aquatic life is not fully understood, and research on this issue
continues.

The ConnecticuDepartment of Transportatig€@ TDOT) has developed a Storrater

Ma n a g e me fortthe purpase of ‘establishing, implementing and enforcing a stormwater
management program to reduce the discharge of
roadways, ridways and facilities to the maximum extent practicable, to protect water quality, and

to satisfy the appropri at e (CTDOF,2004)evfecastos of t h
the plan is on areas identified as urbanizedsaasaa result of the 2000 US Census, but also

provides for all interstate highways, salt storage areas and maintenance facilities regardless of
location. There are no areas identified as urbanized areas within the Mount Hope River

watershed. CTDOT maintes a salt storage facility along RouteiBAshford. This property

abuts the Mount Hope River just upstream of the Ashford Fire Department.
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Approximately 0.7 mils of Interstate Route
84 crossthe northern tip of the Mount Hope
River watershed. Althagh the highway lane
miles of this intersection ielativelysmall,
the impacts to the watershed may be
significantas this intersection occurs through
Morey Pond in the sensitive headwater region
e of the watershed. The outfall from the Morey
it Pond dam ishe start of the Mount Hope
Interstate Highway 84 at Morey Pond River. The water quality in Morey Pond was
Source: Connecticut Environmental Conditions Online not assessed as part of thisject

Recommendations for State Roads and Interstate Highways

Best management practides highway maintenance as presented in the CTDOT Stormwater
Management Plan (SWMP) should be followed on all state roads in the watershed regardless of
whether it is considered an urbanized ar€here are six minimum control measuoedined in

the CTDOT SWMPand several BMPs suggested under each of the minirontrot measures.

The ten ways to improve [salt] application efficienag recommended in the 2010 Carey
Institute of Ecosystem Studies special reporRoad Salt: Moving Toward the Solutj@thould
be implemented by the CT DQfTnot already in place.

Water quality monitoring for conductivityf the Mount Hope River above and below the salt
storage facility should be conducted periodically to determine if water quality in the river is
being impacted by undetected leachate from the salt storage area.

B = e ; Bridge structures often have sheltered level areas
R . . . .

= favored by roosting and/or nesting birds. Bird
droppings are not only a sourcekfcoli bacteria,

but other pathogens that can negatively impact
human health as well. Birds and other wildlife
should fe discouraged from roosting and/or nesting
under bridges. State highway and local bridges
over rivers and streams should be inspected to
Route 44 bridge over the Mount Hope River in Ashfol - determine their potential to act as a wildlife area
and retrofitted with deterrents if conditions warrant.

Future Development

Currently, development in the Mount Hope River watershed is limited to approximately 10% as
determined by impervious cover indicators. Large parcels of undeveloped forested |landaand
lesser extent, agricultural land, are the domiteamd cover types found in the watershed

However, the percentage of the permanently protected land in Ashford is less than 16%. In
Mansfield, approximately 10% of the Mount Hope River watershed is permanently protected
from development. The statewide goal épen space is 21% by 2023. Watershed land in a

17



public drinking water supply watershed areanportant for enhanog and conserving water
guality. Open spagerotecton for the provision of potable water should have a high priority for
protection fromdevelopment. Many tools and strategies are available to ehstiamy future
development can be compatible with water quality goals of this drinking swgipty area

Recommendations for future development:

When developing future road networkigsignthe roadways to minimize impacts to water
guality. Plan roadway network® minimize stream and wetland crossings and to direct
development away from critical watershed areas adjacent to rivers and streams.

Working with partners established during the ¢tatug River Basin Conservation Action Plan,

complete thé Dashboard Manuaif Best Management Practices Road Maintenance and
Construction Tasks"”. This quick reference gu
Natchaug River Basin Conservationr@pact, but was never completeReferences to the

CTDOT SWMP and the Carey Institute 2010 Road Salt special report should be included in this
document.

The General Permit for the Discharge of Stormwater and Dewatering Wastewaters from
Construction Activiies ("Construction General Permit") requires developers and builders to
implement a Stormwater Pollution Control Plan to prevent the movement of sediments off
construction sites into nearby water bodies and to address the impacts of stormwater discharges
from a project after construction is complete. The Construction General Permit became effective
on October 1, 2013. Land use commissions and their staff must assure compliance with the
Permit requirements during poendruction, construction and pesbrstruction activities in the

Mount Hope River watershedihe modified Construction General Permit, guidance documents,
registration forms and instructions may be accessed on the CT DEEP website at
http://lwww.ct.gov/deep/cwp/view.asp?a=2721&q=325702&deepS8iv=1654.

Pursuant to the General Statutes of Connecticut SectiecB22he Department &nergy and
Environmental Protection (DEEP) is charged with developing an annual comprehensive training
program for inland wetlands agency membg&rss trainingis designed for new agency

members and staff. The Comprehensive Training Program consists ofina oourse offered
through a CCSU website platform. This interactive, rmakéidia, selpaced, odine training

course will teach participants the fundamentdiithe Connecticut Inland Wetlands and
Watercourses AQICCSU, 2014) It is strongly recommended that all new agency members and
staff complete the comprehensive training progrémaddition to the three part training setie

CT DEEP also has prepared an award winning video training $€feSEEP, 2014jor Inland
Wetlands and Watercourse officials. Inland wetland and watercourse commissioners should be
encouraged to take advantage of avail#falming to better understand the resources and
regulations designed to protect these resources from degradation.

Future Development at Interstate Route 84 Exit 72 Interchange

In the Ashford 2005 Plan of Conservation and Development, a Special Planeabas been
described for the exit 72 interchange of Interstate 84 and the Hillside Road/Frontage Road.
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Ashford SpeC|aI Plannlng Area for Route 84 |nterchange

Several differenscenarios are described for thead MineHill area on page 28 of this
document.

“The Lead Mine Hill section should serve as a rural gateway to Ashford.
While development may be a challenge, this area provides an opportunity to
locate a largeommercial or industriadevelopment. The overall scene

should be preserved whiddlowing for planned development.

Obijective viii: Support the establishment of selective large lot commercial
or industrialdevelopment in the Lead Mine Hill section of the Interstate 84
SPA.
Action a. Designate zoning to allow for large scale commercial and
industrial development.
Action b. Plan to preserve a significant portion of the open land between
Route 89 and Morey Poras open space.
Action c. Coordinate with Union to maximize mutual tax revenue while
minimizing aestheticgnvironmental, and other pacts “

The Mount Hope Rivebegins at the outlet of the Morey Pond da#.this point, the river is a
secondorder headwater strearileadwater streams angghly influenced by surface runoff
because they are too high up in the watershed to be sttdedhby base flow. Tierefore any
development in an upper watershed area may have a greater effect on headwater streams,
including the effects of increased stormwater volume and velocity, as wied @allutants
transported by the stormwater rundtieadwater stream ecology is highly dependent on the
condition of the riparian area, including vegetative cover and the amount ofioysecovelin

the surrounding areaVNithout careful consideration ofamwater controls, upland development
canquickly degrade water quality in this area of the river.

Recommendatiors for Lead Mine Hill in Ashford :

Any future development in the Lead Mine Hill area should be carefully planned to reduce
potential impacts to water quality in the Mount Hope River. Thelaedtuse in the riparian
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area especially those with slopes >15&dedicated open space. Upland development should
employ low impact development strategies to manage stormwater runoff and reduce offsite
impacts.

ECCD staff reviewed the draft Ashforbning Regulations prior to their review at a public
hearing schedulefdr March 10, 2014. Limited references to Low Impact Developroetite
inclusion of green infrastructure into long range plansingtegies were presertocal Zoning
and Subdivisia regulations should be reviewed for compatibility with the 2004 Connecticut
Storm WateQuality Manual and the 2011 Low Impact Development Appendix. If necessary,
the Town of Ashford shouldonsider hiringa qualified consultant to review their currenhing
regulations anddvise modifications to the regulations to be compatilitle the DEEP

guidelines

Union Plan of Conservation and Development

In Union, CT, Route 84 intersects the upper end of Morey Pohdguih of the Exit 72
interchange. A review of the Town of Union Zoning Map indicates the land along the
northwestfrontageof Route 84in this area is zoned for commercial and industrial development.
This area includes the shoreline of iresternobe of Morey Ponan the northwest sidaf
Interstate 84

Recommendatiors for Morey Pond shoreline

Review Union Zoning Regulations for compatibility with the 2@RAStorm Water Quality
Manual and 2011 Low Impact Development Appendixiecessary, the Town afnion should
consider hirig a qualified consultant to review their current zoniegutations and advise
modifications to the regulatiorisr compatibility. Any development along the Morey Pond
shoreline should minimize stormwater impacts to the pond.

General recommendationfor | nterstate 84 Exit 72 interchange

The Towns of Ashford and Union should work together, possibly through the Northeast
Connecticut Council of Governments (NECCQt)review their land use plans and policies in
a coordhated, or intefocal approach relatevto future development at the Exit 72 interchange
and is potential impact on the Mount Hope River.

Open Space Planning

In 2006, the Mount Hope River Mansfield and Ashfordvas designated a State of Connecticut
Greenway as part of a natural res@uconservation strategy.

The Ashford 2005 Plan of Conservation and Developraeknowledgeshe limited protected
open space along the primary river and stream corridors.

“Riparian | and along many of the primary
than the drainage basins at large, despite the greater importance at preserving the
riparian corridor for protection of 1stream habitat and water quality. A focus on
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acquisition and regulation of riparian areas is recommended, partiaalénky upper
Mount Hope River.

The Mount Hope River watershed is comprised primarily of open land that provides
area residents and visitors with an abundance of recreational opportunities, wildlife
habitat, and a connection to the landscape. Large parcels within the Nt

watershed are held as open space by the State of Connecticut, land trusts, universities,
camps, towns, and large landowners. The Nipmuck Trail, adtaignated greenway
passes through the waterslied.

The Ashford Conservation Commission is curngilthe process aipdatng the open space
inventory anddevebpingan open space pldar the Town of Ashford.

The Mansfield Open Space Committee developed an open space plan for tirechosiing
recommendatiagito “follow-up on the Natchaug WateeshCompact with outreach to

landowners along the Fenton, Mt. Hope and Natchaug Rivers Greenways. Recommend a
conservation project with other towns and Jos
management and conservation options along riverffonts.

Recommendatiors for open space planning

Useavailabletools to conserve land in the critical riparian areas and flood plains of the Mount
Hope River. These tools include:
1 Education and outreach to property owners on the importance of critical watiensthed
conservation
1 Conservation subdivisions to set aside critical watershedalang the Mount Hope
River and its tributaries
1 Partnering with land trusts to acquire easements or land donations along rivers and
streams
1 Establishment of a municipal opspace fund for the purpose of purchasing critical
watershed land along the river and its tributaries in Ashford, Mansfield and Union. The
open space fund can be used as match fundirthedd€T DEEROpen Space and
Watershed Land Acquisition Grant Program

Area land trusts and municipal open space planning authorities should work together to develop
a regional strategy that includes support for open space acquisitions along stream corridors.

Conclusion

The Mount Hope River is documented to have watertyuadpairment due to fecal
contamination. The impairment has been demonstrated to be fromety ehisources linked to
stormwater runoff. It will be important to systematically address the recommendations in this
report and review the water qualityrmbtions over time to measure the effectiveness of the
remedial actions.

Despite the elevated bacterial concentrations in the Mount Hope River, the river provides high
guality habitat for fish and macroinvertebratgeveral local watersheds have begeniified as
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having least disturbed status. Pollution prevention is much more cost effective thampctdan
pollution after the fact.

The future of water quality in the Mount Hope River will take a coordinated effort between the
Towns of Union, Ashfordnd Mansfield. It is highly recommended that @dwn Mount Hope

River Task Force be formed. Students and school leaders involved with the Yale School of
Forestry Quiet Corner Initiative have demonstrated an interest in water quality issues within the
Mount Hope Riveand may be useful in leadimgd/or participatinghis effort. The potential

issues have been identified in this report. The next steps will involve prioritization of the
recommendations and assumption of leadership positions by organizations to follatv thgw
necessary education and outreach to area residents and businesses in the watershed and finally,
implementation of those recommendations.

Appendices
Appendix AEstimated NPS Load Reductions for Best Management Practices Recommended in
the Mount Hpe River Implementaticbased Watershed Planning and Developed Land BMP

Matrix.

Appendix BTable of BMP Recommendations for the Mount Hope Rive
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Appendix A

Estimated NPSLoad Reductions for Best Management Practices Recommended in the

Mount Hope River Implementation-based Watershed Planning and Developed Land BMP
Matrix

Rain Garden®ioretention Basins

A 75% of phosphorus and nitrogen:;
A 95% of metals

A 90% of organics, bactdsia, and total sus

Source: Metropolitan Area Planning Council in Boston, Massachusetts
http://www.mapc.org/resources/lesnpactde-toolkit/bioretentionareas

Riparian Buffers

Sediment Nitrogen Phosphorus
Buffer Buffer Input Output | Reduction Input Output | Reduction| InputConc.| Output | Reduction
Width Type Conc. Conc. Conc. Conc. Conc.

Meters --mg L-- --mg L-- % -mg L | --mg L-- % --mg L-- --mg L-- %
4.61 Grass 7284 2841 61.0 14.11 13.55 4.0 11.30 8.09 28.5
9.21 Grass 7284 1852 74.6 14.11 10.91 22.7 11.30 8.56 24.2
19.02 Forest 6480 661 89.9 27.59 7.08 74.3 5.03 151 70.0
23.65 Grass/ 7284 290 96.0 14.11 3.48 75.3 11.30 243 78.5

Forest
28.26 Grass/ 7284 188 97.4 14.11 2.80 80.1 11.30 2.57 77.2
Forest

Source: Effects of different size riparidouffers on reductions of sediment and nutriéras
field surface runoffl(owrance et al., 1995)
http://www.soil.ncsu.edu/publications/BMPs/buffers.html

Other BMPs to reduck. colicontamination on a watershed scale were not available.

Individual BMPs forE. coliload reductions will vary by slope, soil type, project scale and source
of contamination.
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